Targeted expression of cystatin restores fertility in cysteine protease induced male sterile tobacco plants.
Fertility restoration in male sterile plants is an essential requirement for their utilization in hybrid seed production. In an earlier investigation, we have demonstrated that the targeted expression of a cysteine protease in tapetal cell layer resulted in complete male sterility in tobacco transgenic plants. In the present investigation, we have used a cystatin gene, which encodes for a cysteine protease inhibitor, from a wild peanut, Arachis diogoi and developed a plant gene based restoration system for cysteine protease induced male sterile transgenic tobacco plants. We confirmed the interaction between the cysteine protease and a cystatin of the wild peanut, A. diogoi through in silico modeling and yeast two-hybrid assay. Pollen from primary transgenic tobacco plants expressing cystatin gene under the tapetum specific promoter- TA29 restored fertility on cysteine protease induced male sterile tobacco plants developed earlier. This has confirmed the in vivo interaction of cysteine protease and cystatin in the tapetal cells, and the inactivation of cysteine protease and modulation of its negative effects on pollen fertility. Both the cysteine protease and cystatin genes are of plant origin in contrast to the analogous barnase-barstar system that deploys genes of prokaryotic origin. Because of the deployment of genes of plant origin, this system might not face biosafety problems in developing hybrids in food crops.